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DESCRIPTION 



SIGNAL GENERATOR HAVING LICENSE MANAGEMENT 
FUNCTION AND ITS LICENSE MANAGEMENT METHOD 



Technical Field 



The present invention relates to a signal 
generator having a license management function and its 
license management method, and particularly to a signal 
generator having a function, which is incorporated 
in various types of signal generators, of managing 
a license of waveform data of a test signal to be 
transmitted from the signal generator to a measurement 
object and its license management method. 



In a test to measurement objects such as various 
information communication equipments built into an 
information communication system, and further in a test 
on various optical communication equipments built into 
an optical communication system, etc, the measurement 
items of a test on the above one measurement object 
are in a wide range, in such a test as a test on each 
mobile station in a mobile communication system like 
a mobile cellular phone, a personal handyphone system 
(PHS) , and the like. 

Further, there are many cases where the 
measurement conditions and the measurement parameters 
are particularly defined as the test standard also 
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about each measurement item of these tests. 

In the case of a mobile cellular phone, there is 
a necessity of performing a communication test in 
different communication systems, specifically, in 
Wideband Code Division Multiple Access (W-CDMA) and 
Global System for Mobile Communication (GSM) . 

For example, in the case of a test of reference 
measurement channels in a mobile cellular phone of the 
W-CDMA method, parameters and the like necessary for 
a test is standardized by the following non-patent 
document 1 . 

Non-patent document 1: 3GPP TS 25.141 V5 . 7 . 0 
(2003-6) pp. 110-113. 

Further, in a test of the communication system of 
this kind, a measuring device necessary for every item 
of the test is previously defined. 

For example, the measuring instrument necessary 
for a response test in a mobile cellular phone, PHS, 
and the like includes a signal generator which 
transmits a test signal to a measurement object such as 
a mobile cellular phone, PHS, and the like, a spectrum 
analyzer which measures the frequency characteristic of 
a response signal from the measurement object, and the 
like . 

Accordingly, a person carrying out a test has to 
set the measurement conditions and the measurement 
parameters for every measurement item of the test every 



time one measurement is finished, which is very 
troublesome for the person carrying out the test. 

In particular, it is necessary to particularly 
transmit various kinds of test signals corresponding to 
the measurement conditions and measurement parameters 
previously standardized, for example, to the 
measurement object such as the mobile cellular phone, 
the PHS, and the like, from the signal generator. 

Accordingly, in this case, in order to realize 
the signal waveform in various kinds of test signals 
corresponding to the measurement conditions and the 
measurement parameters, the person carrying out the 
test has to set the waveform data corresponding to each 
signal waveform in each measuring instrument. 

The task of setting the various waveform data in 
a memory of each measuring instrument, however, is very 
troublesome for the person carrying out the test, 
taking much time, with a high possibility of erroneous 
setting occurring . 

In order to avoid this disadvantage, a test system 
as shown in FIG. 9 has been proposed heretofore. 

Namely, in this test system, of the various 
measuring instruments such as a spectrum analyzer 2a, 
a signal generator 2b, and the like, with respect to, 
for example, the signal generator 2b, a manufacture 
maker of the measuring instrument is to provide a user 
who bought this measuring instrument (signal generator 



2b) with various kinds of waveform data for realizing a 
test signal corresponding to the measurement conditions 
and the measurement parameters written to, for example, 
a compact disc-read only memory (CD-ROM) 3 with charge. 

Accordingly, the manufacture maker of the 
measuring instrument has to perform a license 
management so that the waveform data is not used for 
the other measuring instrument (signal generator 2b) 
without permission . 

A general license management method of software 
is to write an inherent install key as well as 
various waveform data into the CD-ROM 3 and to attach 
a label representing an install key 5 to a case 4 of 
the DC-ROM 3. 

At a time of installing the various waveform data 
into the signal generator (measuring instrument) 2b 
which a user is permitted to use, it is confirmed that 
an install key 6 input by an operator (person carrying 
out the test) agrees with the install key written into 
the CD-ROM 3. 

A method of license management of this installed 
software is disclosed in the following patent 
document 1. 

Patent document 1: Jpn. Pat. Appln. KOKAI 
Publication No. 8-297698 

In the license management method of the installed 
software disclosed in this patent document 1, when 



the number of execution times of installation of the 
software into a computer is beyond the predetermined 
number of times, a computer is to display to the effect 
that an information fee collecting service is called 
5 up and the information fee collecting service is to 

collect the information fee, upon receipt of a call, at 
a time of accepting the install key. 

The above method of license management of the 
waveform data by use of the install key, however, has 
10 the following problem to be solved. 

Namely, the CD-ROM 3 into which the waveform data 
after installed is written is kept inside the case 4 
with the label of the install key 5 attached. 

Accordingly, since it can be easily installed 
15 into another signal generator (measuring instrument) 

2b in which the use of the waveform data is not 
permitted, the license management of the waveform data 
is not enough for a manufacture maker of measuring 
instruments . . 

20 Namely, the manufacture maker of measuring 

instruments which provides users with the waveform data 
with charge cannot assure the license fee fully and 
cannot perform the proper version management for each 
user . 

25 Disclosure of Invention 

Taking the above situation into consideration, 
an object of the invention is to provide a signal 



generator having a license management function capable 
of decreasing the burden on an operator and assuring 
the license management of the waveform data and its 
license management method, thereby incorporating 
a license management function in the signal generator 
itself, hence to assure a license agreement for each 
signal generator. 

In order to achieve the above-described object, 
according to a first aspect of the present invention, 
there is provided a signal generator having a license 
management function, comprising: a signal creating and 
supplying unit (11) which creates a test signal to be 
transmitted to a measurement object (1); and a license 
management unit (12) which manages a license of 
waveform data used in creating the test signal by the 
signal creating and supplying unit (11), characterized 
in that the license management unit (12) comprises: 
a waveform data memory (18) which stores a plurality of 
waveform data files (19) into which a plurality of 
waveform data for various tests is written; a usable 
file list taking unit (26) which takes a usable file 
list (21) for specifying a usable waveform data file 
authenticated for the signal generator, the usable file 
list being input from an outside section; a usable file 
list memory (29) which stores the usable file list (21) 
taken by the usable file list taking unit (26) ; 
a utilization file specifying unit (34) which specifies 



a desired waveform data file from the plurality of 
waveform data files (19) stored in the waveform data 
memory (18); a determining unit (30) which determines 
whether or not the desired waveform data file specified 
by the utilization file specifying unit (34) is 
included in the usable file list stored in the usable 
file list memory (29) ; and a waveform data file reading 
and transferring unit (36) which reads a specified 
waveform data file (19) from the waveform data memory 
(18) and transfers the specified waveform data file to 
the signal creating and supplying unit (11) when the 
determining unit (30) determines that the desired 
waveform data file is included in the usable file list 
memory (29) , wherein the signal creating and supplying 
unit (11) creates a predetermined test signal according 
to the waveform data read from the specified waveform 
data file (19) transferred by the waveform data file 
reading and transferring unit (36) and transmits 
the predetermined test signal to the measurement 
object ( 1 ) . 

In the signal generator having the license manage- 
ment function thus constituted, a manufacture maker of 
the signal generator sells the signal generator to a 
user with a plurality of waveform data files including 
each waveform data written in the waveform data memory 
of the signal generator without charge or after selling 
it, the manufacture maker provides a user with the 
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waveform data file with the waveform data written 
without charge in response to the user's request. 

The manufacture maker of the signal generator 
selling the signal generator provides the user of the 
5 signal generator with a usable file list to specify a 

usable waveform data file for the corresponding signal 
generator, with charge, in every signal generator. 

The user of the signal generator inputs the usable 
file list provided with charge into the corresponding 
10 signal generator. 

Thereafter, when the user of the signal generator 
specifies the operation for his or her desired waveform 
data file, if the specified waveform data file is 
, included in the usable file list, the corresponding 
15 desired waveform data file is read from a waveform data 

memory and transferred to a test signal creating and 
supplying unit, and as a result, a test signal having 
the waveform using the waveform data of the desired 
waveform data file is transmitted from the signal 
20 generator to the measurement object. 

Thus, as long as the respective data files written 
in the waveform data memories of the respective signal 
generators without charge are not included in the 
usable file list provided to each corresponding signal 
25 generator with charge, since they are not read, the 

manufacture maker of the signal generator can surely 
conduct the license management of the respective 
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waveform data (respective waveform data files) . 

In order to achieve the above-described object, 
according to a second aspect of the present invention, 
there is provided the signal generator having the 
5 license management function according to the first 

aspect, characterized in that the plurality of waveform 
data. files (19) stored in the waveform data memory (18) 
each has a version, a usable version is registered in 
the usable file list (21) stored in the usable file 

10 list memory (29) according to the usable waveform data 

file (19) authenticated for the signal generator, and 
when the version of the specified waveform data file 
(19) specified by the utilization file specifying unit 
(34) is equal to or smaller than the usable version 

15 for the same waveform data file (19) registered in the 

usable file list (21), the determining unit determines 
that the specified waveform data file (19) is included 
in the usable file list stored in the usable file list 
memory (29) . 

20 In the signal generator having the license 

management function thus constituted, the respective 
waveform data files of the waveform data memories and 
the respective usable files of the usable file list are 
provided with the respective versions, and therefore, 

25 even if they are the same kind of waveform data file - 

each other, the waveform data file of the latest 
version (the largest value of the version) can collect 
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the additional fee of use and the license management as 
for the respective waveform data (respective data 
files) as well as the version management can be surely 
conducted . 

5 In order to achieve the above-described object, 

according to a third aspect of the present invention, 
there is provided the signal generator having the 
license management function according to the first 
aspect, characterized in that the usable file list (21) 

10 taken by the usable file list taking unit (26) has been 

encoded previously with inherent information in the 
signal generator, and the signal generator further 
comprises a decoding unit (27) which decodes an encoded 
usable file list (21) by using the inherent information 

15 in the signal generator and writes a decoded usable 

file list (21) in the usable file list memory (29) . 

In the signal generator having the license 
management function thus constituted, since the usable 
file list provided from the manufacture maker of signal 

20 generators with charge is encoded with the inherent 

information in the signal generator of a user of the 
provision destination, only when this usable file list 
is input into the signal generator of the user of the 
provision destination can it be decoded with the inher- 

25 ent information in the corresponding signal generator. 

Therefore, even when this usable file list is 
input into another signal generator, it cannot be 
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decoded, thereby much further improving the security of 
the usable file list. 

In order to achieve the above-described object, 
according to a fourth aspect of the present invention, 
5 there is provided the signal generator having the 

license management function according to the third 
aspect, characterized in that when the inherent 
information in the signal generator is a manufacture 
serial number of the signal generator, the signal 

10 generator further comprises a manufacture serial number 

memory (28) which stores the manufacture serial number 
of the signal generator, and the decoding unit (27) 
decodes the encoded usable file list (21) by using the 
manufacture serial number of the signal generator read 

15 from the manufacture serial number memory (28). 

In the signal generator having the license 
management function thus constituted, since the usable 
file list provided with charge from the manufacture 
maker of signal generators is encoded with the 

20 manufacture number of the signal generator of the user 

of the provision destination, only when this usable 
file list is input into the signal generator of the 
user of the provision destination can it be decoded 
with the manufacture serial number of the corresponding 

25 signal generator. 

Therefore, even when this license file list is 
input into another signal generator, it cannot be 
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decoded, thereby much further improving the security of 
the usable file list. 

In order to achieve the above-described object, 
according to a fifth aspect of the present invention, 
there is provided the signal generator having the 
license management function according to the third 
aspect, characterized in that the encoded usable file 
list (21) is downloaded into the signal generator from 
a site of a manufacture maker of signal generators with 
charge through a network. 

In the signal generator having the license 
management function thus constituted, by downloading 
the encoded usable file list from the site of the 
manufacture maker of signal generators through the 
network, the manufacture maker of signal generators and 
a user of the signal generator can perform various 
services very efficiently. 

In order to achieve the above-described object, 
according to a sixth aspect of the present invention, 
there is provided the signal generator having the 
license management function according to the third 
aspect, characterized in that the encoded usable file 
list (21) is downloaded into the signal generator 
through a storage medium provided by a manufacture 
maker of signal generators with charge. 

In the signal generator having the license 
management function thus constituted, by downloading 



the encoded usable file list through the storage medium 
provided from the manufacture maker of signal 
generators, the manufacture maker of signal generators 
and the user of the signal generator can perform 
various services very efficiently. 

In order to achieve the above-described object, 
according to a seventh aspect of the present invention, 
there is provided the signal generator having the 
license management function according to the first 
aspect, characterized in that the waveform data file 
(19) stored in the waveform data memory (18) is 
downloaded from a site of a manufacture maker of signal 
generators through a network without charge. 

In the signal generator having the usable file 
list thus constituted, by downloading the respective 
waveform data files from the site of the manufacture 
maker of signal generators through the network, the 
manufacture maker of signal generators and the user of 
the signal generator can perform various services very 
efficiently . 

In order to achieve the above-described object, 
according to an eighth aspect of the present invention, 
there is provided the signal generator having the 
license management function according to the first 
aspect, characterized by further comprising: a detail 
display unit (36a) which displays detailed information 
of the waveform data read from the waveform data file 



(19) transferred by the waveform data file reading and 
transferring unit (36) . 

In the signal generator having the license 
management function thus constituted, since the 
detailed information of the waveform data read from the 
waveform data file transferred by the waveform data 
file reading and transferring unit is displayed, the 
user of the signal generator can perform various 
services very efficiently. 

In order to achieve the above-described object, 
according to a ninth aspect of the present invention,, 
there is provided the signal generator having the 
license management function according to the first 
aspect, characterized by further comprising: a list 
display instructing unit (33a) for instructing a list 
display of titles of the waveform data files (19) 
stored in the waveform data memory (18); and a list 
display unit (18a) which displays a list of the tiles 
of the waveform data files (19) stored in the waveform 
data memory (18), in response to an instruction by the 
list display instructing unit (33a). 

In the signal generator having the license 
management function thus constituted, since the titles 
of the waveform data files stored in the waveform data 
memory are listed and displayed on the list display 
unit in response to the instruction by the list display 
instructing unit, the user of the signal generator can 
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perform various services very efficiently. 

In order to achieve the above-described object, 
according to a tenth aspect of the present invention, 
there is provided the signal generator having the 
5 license management function according to the first 

aspect, characterized in that at least one of a W-CDMA 
transmission test data package and a GSM transmission 
test data package is included in the waveform data 
files (19) stored in the waveform data memory (18). 

10 In the signal generator having the license 

management function thus constituted, since the 
waveform data file stored in the waveform data memory 
includes at least one of the W-CDMA transmission test 
data package and the GSM transmission test data 

15 package, the user of the signal generator can perform 

various services very efficiently. 

In order to achieve the above-described object, 
according to an eleventh aspect of the present 
invention, there is provided a license management 

20 method of a signal generator, comprising: a step for 

preparing a signal creating and supplying unit (11) 
which creates a test signal to be transmitted to 
a measurement object (1); and a step for managing 
a license of waveform data used in creating the test 

25 signal by the signal creating and supplying unit (11), 

characterized in that the managing step comprises: 
a step for storing in a waveform data memory (18) 
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a plurality of waveform data files (19) into which 
a plurality of waveform data for various tests is 
written; a step for taking a usable file list (21) 
which specifies a usable waveform data file authenti- 
5 cated for the signal generator; a step for storing 

the usable file list (21) taken by the taking step in 
a usable file list memory (29) ; a step for specifying 
a desired waveform data file from the plurality of 
waveform data files (19) stored in the waveform data 

10 memory (18); a step for determining whether or not the 

desired waveform data file specified by the specifying 
step is included in the usable file list stored in the 
usable file list memory (29) ; and a step for reading 
a specified waveform data file (19) specified by the 

15 specifying step from the waveform data memory (18) and 

transferring the specified waveform data the file (19) 
to the signal creating and supplying unit (11) when it 
is determined that the desired waveform data file is 
included in the usable file list memory (29) in the 

20 determining step, and wherein the signal creating and 

supplying unit (11) creates a predetermined test signal 
according to the waveform data read from the specified 
waveform data file (19) transferred by the transferring 
step and transmits the predetermined test signal to the 

25 measurement object (1). 

Also in the license management method of the 
signal generator according to the eleventh aspect thus 
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constituted and in the license management method of 
the signal generator according to the twelfth to the 
twentieth aspects described below, the same function 
and effect can be achieved as the signal generator 
5 having the license management function according to the 

above-mentioned first to tenth aspects. 

In order to achieve the above-described object, 
according to a twelfth aspect of the present invention, 
there is provided the license management method of the 

10 signal generator according to the eleventh aspect, 

characterized in that the plurality of waveform data 
files (19) stored in the waveform data memory (18) each 
has a version, a usable version is registered in the 
usable file list (21) stored in the usable file list 

15 memory (29) according to the usable waveform data file 

(19) authenticated for the signal generator, and when 
the version of the specified waveform data file (19) 
specified by the specifying step is equal to or smaller 
than the usable version for the same waveform data file 

20 (19) registered in the usable file list (21), it is 

determined by the determining step that the specified 
waveform data file (19) is included in the usable file 
list stored in the usable file list memory (29) . 

In order to achieve the above-described object, 

25 according to a thirteenth aspect of the present 

invention, there is provided the license management 
method of the signal generator according to the 
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eleventh aspect, characterized in that the usable file 
list (21) taken by the taking step has been encoded 
previously with inherent information in the signal 
generator, and the license management method of the 
signal generator further comprises a step for decoding 
an encoded usable file list (21) with the inherent 
information in the signal generator and writing 
a decoded usable file list in the usable file list 
memory (29) . 

In order to achieve the above-described object, 
according to a fourteenth aspect of the present 
invention, there is provided the license management 
method of the signal generator according to the 
thirteenth aspect, characterized in that when the 
inherent information in the signal generator is 
a manufacture serial number of the signal generator, 
the license management method of the signal generator 
further comprises a step for storing the manufacture 
serial number of the signal generator in the 
manufacture serial number memory (28), and in the 
decoding step, the encoded usable file list (21) is 
decoded by using the manufacture serial number of the 
signal generator read from the manufacture serial 
number memory (28). 

In order to achieve the above-described object, 
according to a fifteenth aspect of the present 
invention, there is provided the license management 
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method of the signal generator according to the 
thirteenth aspect, characterized in that the encoded 
usable file list (21) is downloaded into the signal 
generator from a site of a manufacture maker of signal 
5 generators with charge through a network. 

In order to achieve the above-described object, 
according to a sixteenth aspect of the present 
invention, there is provided the license management 
method of the signal generator according to the 

10 thirteenth aspect, characterized in that the encoded 

usable file list (21) is downloaded into the signal 
generator through a storage medium provided by a 
manufacture maker of signal generators with charge. 

In order to achieve the above-described object, 

15 according to a seventeenth aspect of the present 

invention, there is provided the license management 
method of the signal generator according to the 
eleventh aspect, characterized in that the waveform 
data file (19) stored in the waveform data memory (18) 

20 is downloaded from the site of a manufacture maker of 

signal generators- through a network without charge. 

In order to achieve the above-described object, 
according to an eighteenth aspect of the present 
invention, there is provided the license management 

25 method of the signal generator according to the 

eleventh aspect, characterized by further comprising: 
a step for displaying detailed information of the 
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waveform data read from the waveform data file (19). 

In order to achieve the above-described object, 
according to a nineteenth aspect of the present 
invention, there is provided the license management 
method of the signal generator according to the 
eleventh aspect, characterized by further comprising: 
a step for instructing a list display of titles of 
the waveform data files (19) stored in the waveform 
data memory (18); and a step for displaying a list 
of the tiles of the waveform data files (19) stored 
in the waveform data memory (18), in response to 
an instruction of the list display. 

In order to achieve the above-described object, 
according to a twentieth aspect of the present 
invention, there is provided the license management 
method of the signal generator according to the 
eleventh aspect, characterized in that at least one of 
a W-CDMA transmission test data package and a GSM 
transmission test data package is included in the 
waveform data files (19) stored in the waveform data 
memory ( 18 ) . 

In the signal generator having the license 
management function according to the first to tenth 
aspects of the invention constituted as mentioned above 
and in the license management method of the signal 
generator according to the eleventh to twentieth 
aspects, by providing the signal generator itself with 
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the license management function, the license agreement 
can be surely conducted about each of the signal 
generators, an operator's burden can be decreased, and 
the license management of the waveform data can be 
5 surely performed. 

Brief Description of Drawings 
FIG. 1 is a block diagram showing a schematic 
structure of a signal generator having a license 
management function according to a first embodiment of 
10 the invention . 

FIG. 2 is a view showing a storing contents of 
a waveform data file information memory built into the 
signal generator of FIG. 1. 

FIG. 3 is a view showing a usable file list to be 
15 input into the signal generator of FIG. 1. 

FIG. 4 is a view showing a connection state of the 
signal generator of FIG. 1 and an outside network. 

FIG. 5 is a sequence view showing an information 
exchange between a user' s terminal and a site of 
20 measuring device maker in the network of FIG. 4. 

FIG. 6A is a view showing a format of various 
information transferred between the user's terminal and 
the site of measuring device maker in the network of 
FIG. 4. 

25 FIG. 6B is a view showing the format of various 

information transferred between the user' s terminal and 
the site of measuring device maker in the network of 
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FIG. 4. 

FIG. 7 is a flowchart showing the whole operation 
of the signal generator of FIG. 1. 

FIG. 8 is a sequence view showing an information 
5 exchange among the signal generator according to the 

second embodiment of the invention, the user' s terminal 
in the outside network, the site of measuring device 
maker, and a license management unit. 

FIG. 9 is a schematic view for describing 
10 a waveform data management method of a conventional 

measuring device. 

Best Mode for Carrying Out the Invention 
Hereinafter, each embodiment of the invention will 
be described by using the drawings. 
15 (First Embodiment) 

FIG. 1 is a block diagram showing a schematic 
structure of a signal generator having a license 
management function according to a first embodiment of 
the invention. 

20 In FIG. 1, the same reference numerals are 

attached to the same components as in FIG. 9 and 
detailed description of the overlap is omitted. 

As illustrated in FIG. 1, a signal generator 
having a license management function according to the 

25 invention basically includes a signal creating and 

supplying unit 11 which creates a test signal to be 
transmitted to a measurement object 1 and a license 
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management unit 12 which manages a license of the 
waveform data for use in creating the test signal in 
the signal creating and supplying unit 11. The license 
management unit 12 includes a waveform data memory 18 
5 which stores a plurality of waveform data files 19 into 

which a plurality of waveform data for various tests is 
written, a usable file list taking unit 26 which takes 
a usable file list 21 for specifying a usable waveform 
data file authenticated for this signal generator, the 

10 usable file list being input from an outside section, 

a usable file list memory 29 which stores the usable 
file list 21 taken by the usable file list taking unit 
26, a utilization file specifying unit 34 which 
specifies a desired waveform data file from the 

15 waveform data files 19 stored in the waveform data 

memory 18, a determining unit 30 which determines 
whether the desired waveform data file specified by the 
utilization file specifying unit 34 is included in the 
usable file list stored in the usable file list memory 

20 29, and a waveform data file reading and transferring 

unit 36 which reads a specified waveform data file 19 
from the waveform data memory 18 and transfers the 
specified waveform data file to the signal creating 
and supplying unit 11 when the determining unit 30 

25 determines that the desired waveform data file is 

included in the usable file list memory 29. The signal 
creating and supplying unit 11 creates a predetermined 
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test signal according to the waveform data read from 
the specified waveform data file 19 transferred by 
the waveform data file reading and transferring unit 36 
and transmits the predetermined test signal to the 
5 measurement object 1. 

Namely, the signal generator 10 roughly comprises 
the signal creating and supplying unit 11 of a test 
signal which transmits the test signal to the 
measurement object 1 and the license management unit 12 

10 which manages a license of the waveform data of the 

test signal as a waveform data managing device. 

Here, depending on necessity, the license manage- 
ment unit 12 has an input unit 25 which receives the 
usable file list 21 from a user's terminal 13 of a user 

15 who uses the signal generator 10, or a storage medium 

13a such as a compact flash (CF) card and the like. 

The user' s terminal 13 is connected to a site 15 
of a manufacture maker of signal generators through 
the Internet 14, as illustrated in FIG. 4. 

20 Depending on necessity, a spectrum analyzer 16 

that is another measuring instrument is connected to 
the measurement object 1. 

A waveform data memory 18 which stores a plurality 
of waveform data files 19 and a waveform data file 

25 information memory 20 are stored within a hard disk 

drive (HDD) 17 of the license management unit 12 in the 
signal generator 10 of FIG. 1. 
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The waveform data to create the waveform of 
a measurement signal to transmit to the measurement 
object 1 in every measurement condition by the signal 
creating and supplying unit 11 is written in each of 
5 the plurality of waveform data files 19. 

More specifically, the waveform data of I and Q 
data format before modulation is written therein as 
a test signal in the case where the measurement object 
1 is a digital communication instrument and a test of 

10 the receiving sensitivity is performed. 

When a test of Reference Measurement channels is 
executed in a mobile cellular phone of the W-CDMA 
scheme, of the digital communication instruments, 
as the measurement object 1, various kinds of test 

15 parameters and the like including the information bit 

rate, for example, 12.2 kbps, 64 kbps, 144 kbps and the 
like, which are standardized by the above-mentioned 
non-patent document 1 are written in the respective 
waveform data files 19 as the waveform data. 

20 The waveform data file information including 

"pattern", "package", and "version", as illustrated in 
FIG. 2, which specify the respective waveform data 
files 19 stored in the waveform data memory 18 is 
stored within the waveform data file information 

25 memory 20. 

Among them, the "pattern" (Test Mode 01-Test 
Mode 11, Test pattern type A-Test Pattern type C) and 
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the "package" (W-CDMA, GSM) specify each type of the 
respective waveform data files 19. 

Further, the "version" (Ver 00.00-Ver 02.01) shows 
the revision number of the corresponding waveform data 
5 file 19 and the greater number of this version value 

shows the newer waveform data file 19. 

In FIG. 2, the version (Ver 00.00) shows the 
waveform data file 19 for test and that a user is 
authenticated to use it without charge. 

10 The waveform data file information. each including 

the "pattern", "package", and "version" within the 
waveform data file information memory 20. shown in 
FIG. 2, is written, actually being encoded by means of 
ciphering to be used the inherent information in this 

15 signal generator 10, for example, the manufacture 

serial number of the signal generator 10. 

In the signal generator 10 of this first 
embodiment, the respective waveform data files 19 
within the waveform data memory 18 and the respective 

20 waveform data file information encoded by means of 

ciphering within the waveform data file information 
memory 20 are delivered to each user without charge in 
a state of being written in the HDD 17 by the 
manufacture maker of this signal generator 10. 

25 FIG. 3 is a view showing the structure of the 

usable file list 21 input to the license management 
unit 12 from the user' s terminal 13 or the storage 



medium 13a such as a CF card. 

The waveform data file information of the 
"pattern", "package", and "version" which specify the 
usable waveform data files 19 authenticated by the 
manufacture maker of the signal generator 10 is 
included in the usable file list 21 of the signal 
generator 10. 

The waveform data file information including the 
"pattern", "package", and "version" within the usable 
data file list 21 shown in FIG. 3 is built in, actually 
being encoded by using the inherent information in this 
signal generator 10, for example, the manufacture 
serial number of the signal generator 10. 

This usable file list 21 is created by the 
manufacture maker of this signal generator 10 and 
transferred to the user's terminal 13 through the 
Internet 14 or input into the input unit 25 of the 
license management unit 12 from the storage medium 13a 
such as the CF card. 

FIG. 5 is a sequence view showing the information 
exchange between the user's terminal 13 and the site 15 
of the manufacture maker of signal generators. 

A user of the signal generator 10 gains access to 
a web page of the site 15 of the manufacture maker of 
signal generators through the Internet 14 by operation 
of his or her own user's terminal 13 and transmits 
the inherent information in this signal generator 10, 
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for example, an equipment type (model name) and a 
manufacture serial number 22 of the signal generator 10 
to the site 15 of the manufacture maker of signal 
generators, as illustrated in FIG- 6A. 

The site 15 of the manufacture maker of signal 
generators transmits a list 23 as shown in FIG. 6B of 
all the waveform data files 19 usable in the equipment 
type of the signal generator 10 having been received, 
to the user's terminal 13. 

This list 23 includes the information about 
whether the corresponding user has already bought 
the file or not and a selection button 24 of purchase 
or version upgrade, in every waveform data file 
information which specifies the waveform data file 19 
of the "pattern", "package", and "version". 

The user's terminal 13 received this list 23 
displays the list 23 on its display unit (not 
illustrated) . 

The user clicks the selection button 24 of the 
"pattern", "package", and "version" they want to buy in 
a displayed list 23 and returns this list 23 to the 
site 15 of the manufacture maker of signal generators. 

The site 15 of the manufacture maker of signal 
generators encodes a received waveform data file 
information of the "pattern", "package", and "version" 
purchased in a received list 23 with the inherent 
information in the corresponding signal generator 10 
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having been previously received, for example, the 
manufacture serial number of the corresponding signal 
generator 10, embeds a encoded waveform data file 
information in the usable file list 21 shown in FIG. 3, 
5 and transmits it to the user's terminal 13. 

Thereafter, billing processing of a purchased (or 
sold) waveform data file 19 is performed between the 
user's terminal 13 and the site 15 of the manufacture 
maker of signal generators. 

10 The user's terminal 13 transmits a received and 

encoded usable file list 21 to the license management 
unit 12 of the signal generator 10 upon completion of 
the billing processing. 

In the license management unit 12 of FIG. 1, the 

15 usable file list taking unit 26 transmits a encoded 

usable file list 21 input through the input unit 25 
from the user's terminal 13 or the storage medium 13a 
such as a CF card, to a decoding unit 27. 

The decoding unit 27 decodes this received and 

20 encoded usable file list 21 by using the inherent 

information in this signal generator 10, for example, 
the inherent information in the corresponding signal 
generator 10 stored in a manufacture serial number 
memory 28 of the same signal generator 10, for example, 

25 the manufacture serial number of the same signal 

generator 10, and writes it into a decoded usable file 
list memory 29 as the usable file list memory. 



30 



When the user (operator) of this signal generator 
10 inputs the "pattern" and "package" of the waveform 
data file 19 that he or she wishes to use, of the 
several waveform data files 19 stored in the waveform 
data memory 18, through an operation panel 33, the 
utilization file specifying unit 34 transmits the 
"pattern" and "package" of the waveform data file 19 
input and specified by means of the operation panel 33, 
to the determining unit 30. 

At this time, when the user (operator) of the 
signal generator 10 inputs the list of the titles of 
the several waveform data files 19 stored in the 
waveform data memory 18 through the operation panel 33, 
a list display instructing unit 33a directs the 
waveform data memory 18 to display the list of the 
titles of the several waveform data files 19 stored in 
the waveform data memory 18, and as a result, the 
titles of the several waveform data files 19 stored in 
the waveform data memory 18 are displayed on a list 
display unit 33b in the form of, for example, a list as 
shown in FIG . 2. 

Accordingly, the user (operator) of the signal 
generator 10 can refer to the titles of the several 
waveform data files 19 stored in the waveform data 
memory 18, listed on the list display unit 33b, when 
specifying and inputting the waveform data file 19 that 
he or she wishes to use, of the several waveform data 



files 19 stored in the above waveform data memory 18. 

The determining unit 30 activates a decoding unit 
35 upon receipt of the "pattern" and "package" of the 
desired waveform data file 19. 

The decoding unit 35 decodes the waveform data 
file information including the "pattern", "package", 
and "version" within the waveform data file information 
memory 20 stored into the HDD 17 as shown in FIG. 2, 
by using the manufacture serial number of the signal 
generator 10 stored in the manufacture serial number 
memory 28 and transmits it to the determining unit 30. 

The "pattern" and "package" of the waveform data 
file information specified by means of the operation 
panel 33 is extracted from all the "patterns" and 
"packages" of the waveform data file information in the 
waveform data file information memory 20, and in order 
to check whether or not this specified "pattern" and 
"package" of the waveform data file information is 
stored (registered) in the usable file list 21 of the 
decoded usable file list memory 29, a version comparing 
unit 31 and a license checking unit 32 are built in the 
determining unit 30. 

Namely, when the license checking unit 32 
determines that the "pattern" and "package" of the 
specified waveform data file information has been 
stored (registered) in the decoded usable file list 
memory 29, the version comparing unit 31 is then 
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activated to read the "pattern", "package", and 
"version" of the specified waveform data file 
information from the waveform data file information 
memory 20 and the decoding unit 35 decodes them. 

The version comparing unit 31 compares the 
"version" read from the waveform data file information 
memory 20 and decoded by the decoding unit 35 with the 
"version" of the usable "pattern" and "package" 
waveform data file stored (registered) in the decoded 
usable file list memory 29. 

When the "version" of the specified waveform data 
file is equal to or smaller than the "version" of the 
waveform data file of the usable file list, the license 
checking unit 32 determines that the specified waveform 
data file is usable and transmits the information of 
the specified waveform data file to the waveform data 
file reading and transferring unit 36. 

When the "version" of the specified waveform data 
file is (Ver 00.00), since a user is allowed to use it 
without charge because it is a trial waveform data file 
19, the information of the specified waveform data file 
is promptly transferred to the waveform data file 
reading and transferring unit 36 without searching the 
usable file list memory 29. 

The waveform data file reading and transferring 
unit 36 reads the waveform data file 19 specified by 
the waveform data file information, from the waveform 



data memory 18 and writes it in a waveform buffer 37 of 
the signal creating and supplying unit 11. 

At this time, since a detail display unit 36a is 
to display the detailed information (for example, 
various test parameters and the like including the 
information bit rate such as 12.2 kbps, 64 kbps, 
144 kbps, etc. as standardized by the above-mentioned 
non-patent document 1) of the waveform data file 19 
read from the waveform data memory 18, it is possible 
for a user of the signal generator 10 to perform 
various works more efficiently. 

The waveform data of the waveform data file 19 
written into the waveform buffer 37 of the signal 
creating and supplying unit 11 is sequentially read 
out, converted into analog waveform data by a digital- 
to-analog converter 38, and transmitted to a next 
modulator 39. 

The modulator 39, for example, phase-modulates the 
input analog waveform data and transmits the same to a 
high-frequency converter 40. 

The high-frequency converter 40 converts the 
frequency of the input modulation signal, for example, 
into a high frequency of GHz, and transmits the same to 
the measurement object 1 as a test signal. 

At this time, there is also the case of 
transmitting the analog waveform data converted by the 
digital-to-analog converter 38, to the measurement 
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object 1. 

The whole operation of the license management unit 
12 of the signal generator 10 thus constituted will be 
described by using the flowchart shown in FIG. 7. 

At first, upon receipt of the encoded usable file 
list 21 shown in FIG. 3 from the user's terminal 13 or 
the storage medium 13a such as the CF card (Step SI) , 
the decoding unit 27 is activated, so as to decode the 
usable waveform data file information of the usable 
file list 21 by using the inherent information in this 
signal generator 10, for example, the manufacture 
serial number of this signal generator 10 (Step S2). 

The contents of the decoded usable file list 
memory 29 are updated with this usable waveform data 
file information having been decoded (Step S3) . 

Upon receipt of the specification of the 
utilization waveform data file from the operation panel 
33 (Step S4), the decoding unit 35 decodes the waveform 
data file information stored in the waveform data file 
information memory 20 (Step S5). 

When the determining unit 30 extracts the 
"pattern" and "package" of the waveform data file 
information specified from the decoded waveform data 
file information (Step S6) , the decoded usable file 
list memory 29 is searched for this extracted 
(specified) "pattern" and "package" (Step S7) . 

When it is found that the waveform data file 



information of the corresponding "pattern 7 ' and 
"package" is stored within the decoded usable file list 
memory 29 (Step S8), the version comparing unit 31 
compares the both "versions" of the waveform data file 
information with each other (Step S9) . 

In this "version" comparison, when the "version" 
of the waveform data file information of the usable 
file list memory 29 is equal to or more than the 
"version" of the specified waveform data file 
information (Step S10), the waveform data file reading 
and transferring unit 36 is activated, so as to read 
the waveform data file 19 specified by the waveform 
data file information specified by the "pattern" and 
"package" from the waveform data memory 18 and to write 
it into the waveform buffer 37 of the signal creating 
and supplying unit 11 (Step S12), and thereafter, the 
signal creating and supplying unit 11 is activated 
(Step S13) . 

When the waveform data file information of the 
corresponding "pattern" and "package" is not stored 
within the decoded usable file list memory 29 in Step 
S8, when the "version" of the waveform data file 
information of the usable file list memory 27 is 
smaller than the "version" of the specified waveform 
data file information in Step S10, a message to the 
effect that the specified waveform data file cannot be 
used is displayed on the display unit (not illustrated) 
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of the operation panel 33 (Step Sll). 

In the signal generator having the license 
management function of the first embodiment thus 
constituted, a plurality of waveform data files 19 
5 including the waveform data to create the waveform of a 

measurement signal to be transmitted to the measurement 
object 1 in every measurement condition by the signal 
creating and supplying unit 11 is stored in the 
waveform data memory 18 within the HDD 17 in the 

10 license management unit 12 of the signal generator 10. 

The waveform data files 19 in the waveform data 
memory 18 are delivered to each user in a state of 
being written in the HDD 17 by the manufacture maker of 
the signal generator 10 without charge. 

15 The manufacture maker of signal generators selling 

this signal generator 10 provides the usable file list 
21 which specifies a usable waveform data file 19 for 
the corresponding signal generator 10, to the user of 
each signal generator 10 with charge, through the 

20 user's terminal 13 of every user of the signal 

generators 10 over the Internet 14 or the storage 
medium 13a such as the CF card. 

The user of each signal generator 10 inputs the 
usable file list 21 provided with charge into their 

25 corresponding signal generator 10. 

Thereafter, when the user specifies an operation 
in their desired waveform data file, when the specified 
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waveform data file is included in the usable file list 
21 and its "version" is equal to or smaller than the 
'Version'' of the usable file list, the desired waveform 
data file 19 is read from the waveform data memory 18 
5 and transferred to the test signal creating and 

supplying unit 11. 

As a result, a predetermined test signal having 
the waveform by using the waveform data of the waveform 
data file 19 that the user desires to use is 

10 transmitted from the signal generator 10 to the 

measurement object 1. 

Thus, the waveform data file 19 written into the. 
waveform data memory 18 of each of the signal generator 
10 without charge will not be read unless it is 

15 included in the usable file list 21 provided with 

charge to the corresponding signal generator 10. 
Therefore, the manufacture maker of signal generators 
selling this signal generator 10 can surely conduct the 
license management about the respective waveform data 

20 files 19. 

Further, since the usable file list 21 provided to 
the user's terminal 13 of the user through the Internet 
14 or provided through the storage medium 13a such as 
the CF card from the manufacture maker of signal 

25 generators 10 with charge is encoded by using the 

inherent information in the signal generator 10 of 
the user of provision destination, for example, the 
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manufacture serial number of the corresponding signal 
generator 10, this usable file list 21 can be decoded 
by using the inherent information in this signal 
generator 10, for example, the manufacture serial 
number of this signal generator 10, only when it is 
input into the signal generator 10 of the ' above user of 
provision destination . 

Therefore, even when this usable file list 21 is 
input into another signal generator 10, it cannot be 
decoded, and therefore, the security of the usable file 
list 21 can be much improved. 

Accordingly, the manufacture maker of signal 
generators selling this signal generator 10 can perform 
the license management of the waveform data files 19 
more strictly. 

Further, each of the waveform data files 19 in 
the waveform data memory 18 and each of the usable 
waveform data files in the usable file list 21- are 
provided with "version", which enables the version 
management of the respective waveform data files, 
thereby surely conducting the license management of the 
respective waveform data files 19 including the version 
management . 

The license management method of the signal 
generator according to the invention basically has 
a step for preparing a signal creating and supplying 
unit 11 which creates a test signal to be transmitted 
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to the measurement object 1 and a step for managing the 
license of the waveform data for use in creating the 
test signal in the signal creating and supplying unit 
11. The managing step includes a step for storing into 
5 a waveform data memory 18 a plurality of waveform data 

files 19 into which a plurality of waveform data for 
various tests is written, a step for taking a usable 
file list which specifies a usable waveform data file 
19 authenticated for the signal generator, a step for 

10 storing the usable file list taken through the above 

taking step into the usable file list memory 29, a step 
for specifying a desired waveform data file from the 
waveform data files 19 stored in the waveform data 
memory 18, a step for determining whether the desired 

15 waveform data file specified by the above specifying 

step is included in the usable file list stored in the 
usable file list memory 29, and a step for reading a 
specified waveform data file 19 from the waveform data 
memory 18 and transferring it to the signal creating 

20 and supplying unit 11 when it is determined that the 

desired waveform data file is included in the usable 
file list memory 29 in the determining step, wherein 
the signal creating and supplying unit 11 creates a 
predetermined test signal according to the waveform 

25 data read from the waveform data file 19 transferred by 

the above transferring step and transmits it to the 
measurement object 1. 
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(Second Embodiment ) 

A signal generator having a license management 
function according to a second embodiment is to have 
a function of downloading a waveform data file 19 from 
a site 15 of the manufacture maker of signal generators 
through the Internet 14 in addition to that of the 
first embodiment shown in FIGS. 1 to 7 . 

FIG i 8 is a sequence view showing the information 
exchange between a user's terminal 13 in the signal 
generator having the license management function 
according to the second embodiment, the site 15 of the 
manufacture maker of signal generators, and a license 
management unit 12 of a signal generator 10. 

The site 15 of the manufacture maker of signal 
generators transmits the introduction of a new waveform 
data file to the user's terminal 13 through the 
Internet 14. 

When the user finds the introduction of the new 
waveform data file from the site 15 of the manufacture 
maker of signal generators on the display screen of the 
user's terminal 13, he or she transmits the type of 
their signal generator 10 and the inherent information 
in the signal generator 10, for example, the 
manufacture serial number of this signal generator 10, 
to the site 15 of the manufacture maker of signal 
generators . 

The site 15 of the manufacture maker of signal 



generators transmits the new waveform data file 19 to 
the corresponding user' s terminal 13 through the 
Internet 14 . 

The user's terminal 13 transfers a received new 
waveform data file 19 to the license management unit 12 
of the signal generator 10. 

Upon receipt of the new waveform data file 19, the 
license management unit 12 additionally writes this 
received new waveform data file 19 in the waveform data 
memory 18. 

After transmitting the new waveform data file 19 
to the user's terminal 13, the site 15 of the 
manufacture maker of signal generators encodes the new 
waveform data file information including the "pattern", 
"package", and "version" which specify a transmitted 
new waveform data file 19 with the inherent information 
in the signal generator 10 having been previously 
received, for example, the manufacture serial number of 
the corresponding signal generator 10, and transmits 
the same to the user' s terminal 13 through the 
Internet 14 . 

Upon receipt of an encoded new waveform data file 
information, the user' s terminal 13 transfers this 
encoded new waveform data file information to the 
license management unit 12 of the signal generator 10. 

Upon receipt of the new waveform data file 
information, the license management unit 12 
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additionally writes this received and encoded new 
waveform data file information in a waveform data file 
information memory 20. 

In the signal generator having the license 
5 management function according to the second embodiment 

thus constituted, the encoded usable file list 21, the 
waveform data files 19, and the encoded waveform data 
file information are downloaded from the site 15 of the 
manufacture maker of signal generators to the license 

10 management unit 12 of the signal generator 10 through 

the network 14 and the user's terminal 13, thereby 
enabling the manufacture maker of signal generators and 
the user of the signal generator to perform various 
kinds of services most efficiently. 

15 This invention is not restricted to the above 

embodiments. For example, although the above 
embodiments show the signal generator 10 simply, it 
is not restricted to the simple signal generator 10, 
but needless to say, it may be any measuring device 

20 having a function of a signal generator capable of 

transmitting a test signal to the measurement object 1. 

As mentioned above, by providing the signal 
generator itself with a license management function, 
this invention can provide the signal generator having 

25 the license management function and its license 

management method capable of surely conducting the 
license agreement as for the respective signal 
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generators, decreasing the operational burden on an 
operator, and surely conducting the license management 
of the waveform data. 



